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The present Invention relates to compositions 
htvinf or leading to bactericide! properties in a 
wide variety of usages. In particular, it relates to 
a combination of Ingredients which is capable of 
bactericidal action In the presence of moisture or 
water, at high dilutions of the principal active 
Ingredient 

Ordinary household soap has long been known 
to be effective as a germicidal agent, it being com* 
moniy an alkali metal soap of fatty acids having 
from 16 to 18 carbon atoms. Such soa;> has a pH 
over 7. The fatty acids involved In such soap 
are, in their free state, insoluble in water and 
are not known to exist in water solution at pH 
values below 7. 

The present Invention is based upon «he dis- 
covery that saturated eilpn* Uc monoc-r boxy lie 
acids having from 9 to 12 carbon-atom chains, 
when in water solution at pH values in the approx- 
imate range from 3 to 6 are powerful bactericides 
at great dilutions thereof, yet are n-t harmful 
to many common materials nor to the human skin 
and mucous membranes. 

It U the general object of the present invention 
to provide a bactericidal composition involving as 
the active iasredient saturated aliphatic monocar- 
bcxylic add having from 9 to 12 carbon-atom 
.hi-ns and a pH-lowerlng Agent to provide and 
maintain a pli In the approximate range from 8 
to 8 whereby in or in contact with an aqueous 
medium the composition to highly effective at great 



Various other tod ancillary objects and advan- 
tages of the present invention will become apparent 
from the following description and explanation of 
the invention given la connection with the accom- 
panying drawing in which: 

Fig. 1 is a plot of highest killing dilution against 
pH for aqueous solutions containing ih- subject 
adds, and Fig. 2 a second plot of the same 
date, showing the highest killing dilution against 
the carbon-chain length of the acids. 

The present invention involves numerous types 
of compositions containing* a combination of one 
or more of the subject saturated aliphatic inono* 
carbcryUc adds and a pH-tewerina agent which to 
capable of effecting and tfiihttaUing In the presence 
of water and In use of the combination a pK in 
the app roxim ate range from 8 to 8, when such com* 
position to present with water or moisture for 



bactericidal use. The composition may include 
water, or be anhydrous, or have an aquosity 
ranging from zero to that of an aqueous solution. 
For practical purposes squeou* bactericidal solu- 

g tions of the preferred character are those which 
have killing power at very high dilutions in water. 
Their comparative potencies are reported in terms 
ol "highest killing dilution" under specified or 
standard conditions including speeded bacteria 

10 and exposure times. Such a procedure is given 
hereinafter as Test A by which some of the data 
hereof hsve been prepared. In consequence, a satis- 
factory bactericide must retain Its killing power on 
dilution up to some arbitrary value. 

18 Compositions having a pH lower than approx- 
imately pH 3 are by virtue of that pH generally 
bactericidal in character regardless of the ingre- 
dients. At pK of about 3 sxd higher a bactericidal 
agent must be present in quantity to exert bac- 

20 teriddal action. Consequently, a pK of approx- 
imately 3 is herein considered to be tht lower 
limit for the present Invention. The upper limit 
U somewhere between pK of 8 and 7, and variable 
with the particular acid, but for the generic group, 

ta a pH of approximately 8 Is herein considered to 
be the upper limit 

In developing the present invention it has been 
ascertained that a lower pH in the approximate 
range from 8 to 8 to more favontle than a higher 

so one. Consequently. an agent to used which effects 
and maintains a favorable pH, especially as dilu- 
tion increases. Such agent to broadly referred to 
herein as a pH-bwering agent because it lowers 
the pH due to the subject add alone. It has been 

88 found that a solution ic which the solute consists 
of a subject add In its free state has a pH which 
to elevated on dflition. The preferred pH-lower- 
ing agent is a pH-ouffer, used for its effectiveness 
to prevent an adverse change in pH on dilution and 

40 adverse change by contact with reactive material 
sometimes encountered in use of bactericides. A 
buffer salt may be used to effect and maintain a 
desired pH for conditions of use wherein the 
composition may be exposed to material tending: 

44 to read with the composition and thereby change 
the pH. 

Among the pH-lowering agents which are used 
with the free subject add in the combination of 
tht present invention are: emetic, dtric, tartaric, 
60 oxalic, boric, hydrochloric; sulfuric and phospooric 
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actdi, todium acetate with acetic acid, sodium 
citrate with citric icid, moncsodium or monopotas- 
alum aci'i phosphate. Some of these agents act as 1 
buffers. The most effective aienu are weak acids, 
such at boric and organic adds, and salts ot i | 
etroni tribasic inorfanic add such as phosphoric, 
acid, which salts present a pH in the detlred rang t. ' 
The phosphate radical, although eflecUve In a pH« 
lowering agent. Is less desired than others because . 
It h a nntrient for bacteria. 10 

The subject acids of the present Invention are • 
stated in the literature to have solubilities as , 
follows: 
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In testing the above subject adds aUempu were 
made to form saturated solutions in water by 
shaking the solid free add In water for two hours. %$ 
The resulting solutions are herein referred to as 
supposedly saturated solutions, and as having sup- 
posed dilutions, but this is only for the purpose 
of aiding the explanation of the Invention. It Is 
believed from the experience obtained in other w 
ways of effecting solution that the supposedly 
saturated solutions were not In fact such, and 
that they exist In fsct ax greater dilutions than 
the Indicated supposed dilutions. 

Table II shows the pK values of certain solutions %$ 
of supposed dilutions snd the bactericidal activity 
thereof in 5, 10 and 15 minutes by the standard 
Test A. Solutions A, B, C, and D are the sup- 
posedly saturated solutions of the four subject 
adds showing only pelargcnic add to be effective. 40 
When these supposedly saturated solutions are di- 
luted with an equal volume of water to form 
solutions E to H, they have elevated pK values, and 
they are ineffective u bactericides by Test A. Solu- 
tions A to D and £ to H, when adjusted to pH 3 4ft 
with acetic add, provide solutions I to P. Of 
these, solutions I to J at supposed saturation and. 
at pH of 4 are effective in Test A. The pH' 
adjustment has rendered the solutions B, C and D. 
bactericidal. 60 
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In the case of pelargcnic add solution M at 
half of supposed-saturation and at pH of 3, the 
bactericidal acUvity is brought about by the pH 
adjustment of solution E. But this does not follow 
with caprie acid and undecylic add solutions N 
and O, and it follows only in part with laurlc 
add solution P. In tha ft-minute exposure, the 
laurlc acid waa .not bacteriddai In Test A but 
was found so to be in me 10- snd 15 -minute 
exposure. 

Dliutlon of pelargonie add solution A with 
two volumes of water and adjustment of its pK 
to 3 with acetic add to provide solution Q were 
ineffective reps to retain bactericidal value by! 
Teat A. 

The data In Table II are to establish trends, 
and because of uncertainty of concentration as 
absolute values, they may not be relied upon. 
More precise data is available by more certain ways 
to effect dissolution or homogeneous dispersion 
In water of the subject adds. 

One of the ways to effect definite concentrations . 
of a subject add is to neutralise the free add 
with sodium hydroxide to form the sodium salt 
thereof, which is readily soluble in water. Then 
a pH-lowerfng add, such as acetic add, is added 
to adjust the pH value to a desired value in the 
approximate range from 3 to 6 at the dilution to be 
tested for bactericidal activity. The amount of 
acid needed Increases as the pH Is lowered in said 
range. By this method a known amount of subject 
add is dispersed or dissolved in aqueous solution 
In the presence of the resulting sodium salt of the. 
added add which is also effective as a part cf the- 
total buffering content In carrying out the above . 
procedure for test purposes, one gram of each sub- 
ject add was dissolved in a suAdeat quantity of * 
a normal solution of sodicm hydroxide (40 grams 
per liter) to neutralise the acid, excess being per-' 
missible in view of subsequent addition of ad d 
Then the solution was dialed with sterile water* 
to 500 mL as a stock solutka. The stock solutions : 
were diluted to preo>tesndned values and then, 
adjusted to the desired pH by careful addition of . 
acetic add. The resulting sodium — of course 
In small amount, is an effective buffer salt. Solu- • 
tiona prepared in this way were subjected tor 
comparison to Test A, using the 10-nJnute exposure 
thereof with respect to Staphylococcus aureus, also 
known as Microc occu s pyo g enes var. aureus (FDA 
Strain 209 P). The lowest dilution for positive 
growth of the test bacteria is reported herein 
as L-P, and also the highest dilution for negative 
growth Is reported herein as H-N, ss presented In 
Tables III and IV. 
* i ■ 

TABLE nt 



T —^_- far JtojMH* Ontik 
Wtar IWUinto fmmmt <B-K) 



SBS 



>BS 



e t e 



I la 7, to 75 



fHS 

£fanadfl I to tAOOt I to 11.600 f to 7,000 I to S99 

Ptocw t to OASoa i to .1.000 i to it ooo i to moos 

}£2-a !£t?2 JSftS itottoS 

I to asisoe i to 10.0W 1 1» asps i u soa 



iii r ■m'-iii i V'i — — ^ 



BEST AVAILABLE COPY 



5&Q37 



TABLE IV 
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Fie 1 U t Plot from data of Table III of the 
values H-N vertically against pH horizontally. 
Curves t through 12 are numbered according to 
the number of carbon atom* In the add. These 
show in each case that as the pH Is lowered the if 
highest dilution for killing (K-N) U increased. 
Undecyllc add Is the most potent over the entire 
pH range. The plotted limits found are not in* 
consistent with the possibility that the supposed 
saturated solutions of Table II are not as concen- 
trated as the supposed saturated values of the 
literature. The daU 04 Table IV ihows that the 
data ot Table III is near the absolute limit without 
being necessarily absolute. 

rtf. 2 Is a lecond plot of data from Table III 
corresponding to the data in Fig. 1, but plotting 
H-N against carbon-chain lengths of the subject 
adds for the same pK values. These show the 
highest peak for undecyllc acid which is thereby 
evidenced as the most potent and hence preferred, so 

Further to demonstrate the property of unde- 
cyllc add, the values H-N and L-P were determined 
for 10-mlnute exposures to other bacteria using 
solutions r repared as for Tables III and IV. Table 
V shows the values. The organisms were chosen is 
to give representative ones of gram-positive and 
gram-negative types, as well as pathogenic and 
common food contaminants, not only bacteria but 
also yeasts. 
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Bortt 1 to tt.OOO I to N.000 

Phnaphrri* I to 01.000 I to tt.000 

Hrtoebkvfc t to tt.OOtf 1 to tt.000 



In all of these tests tbe activities of the baderla 
were checked dally against a phenol solution, the 
highest killing dilution of which in 10 minutes 
was oi the order of 1 to 120. Within the limits 
prescribed for the present invention the com- 
positions are far superior to phenol, It being noted 
that this corresponds to a dilution of about 4 
phenol to 500, whereas In the poorest showing 
herein, with lauric add at pH of 6, the H-N value 
Is about 1 to fi00±M. 

Since the tests above reported were conducted 
with solutions containing the sodium ion as a 
result of the method of preparing the solution, it 
has been determined that the sodium ion Is not of 
Itself the cause of the activity. Preparations with- 
out the sodium ion have been made. 

One type of such preparation without the sodium 
ion involves e:hyl alcohol at virions aquoslties as 
the vehicular liquid for various dilutions cf unde- 
cyllc add and at various pH values, Using Staphyl- 
ococcus aurrus ss the tar*, bacteria and ft-, 10- and 
Ift-mlnuta exposures, various dilutions were found 
lo be bactericidal as reported In Table VC 
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The foregoing establishes that the potency may 
vary with different bacteria. By other testa it has 
been determined that a dilution of 1 to 180,000 
parts of undecyllc add at pH of 3 with acetic rdd 
and sodium acetate (resulting from the dissolution 
procedure described above) is effective on Bacillus 
staerothermophilus in an exposure of 10 minutes. 

It la not necessary to adjust the pH with see tic 
add in employing the stock solution of the sodium 
salt In the case of undecyUc add several adds 
were compared In testa aa conducted for Tables 
m and IV with Staphylococcus aureus at pH 3, 
allowing 48 hours for incubation after exposures ot 
5, 10 and 1ft minutes. These results reported 
In Table VI arc the same fur each exposure. 
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Another method of eliminating sodium or like 
Ion snd of making a useful composition contain- 
ing the combination of the present invention is to 

j. form an anhydrous mass, using an inert base such 
aa petroleum Jelly, mineral oil, lanolin, fatty add 
glycosides, or wwt such aa carnauba. The subject 
add readily dissolves in such bases. Acetic add 
preferably as its non-aeueous glads! form la incor- 

14 porated <n amount such thai on exposure ot the 
composition to aqueous media. It Imparts a pHto the 
approximate range from 1 to ft. Ointments for 
application to the ska are thus formed. Test B 
as given below is standard for testing such bac- 

gm terlddal ointments and la the test by which the 
present Invention In this respect has been* tested. 
Wax compositions may be made including the 
combination of the present Invention. Competitions 
having such non-aqueous vehicles may be enrol* 

M allied In a manner to present to the aqueous phase 
the pH value of the composition. 

From use of Test B (described below) there are 
M reported results In terms of width in millimeters 
of a band around the blotter disk, the wider the 
band the more effective the composition. Each 
composition is reported as a rating and by band 
width. 

ro Ointments designated X, Y, and Z of the present 
invention were made containing by weight 95 to 93 
percent of petroleum Jelly, ft percent of undecyllc 
add and, respectively, 1, 2 or . ft percent of gladal 
acetic add. Controls were also made an d tes ted 

T l using the compositions set forth In Table VUL 
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Test B affects the comparison. Table XI ihowi 
Tut % canted out oo Zsdierichie coU. 
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The olntmtatt and control* subjected to Tilt B 
im rtsultf as given below la Table IX 
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with »qmi »«M at vaur. 

Ia Table IX abort it U apparent that the addt» 
tlra of acetic arid to compoeltion f. tormina; tha 
ointments X V end Z gristly Increased the bee* 
teriddsl quail*/ of the ointment. Ointment Z 
and control e have the asms content it ecetie arid, 
and the great difference in bactericidal value it 
due <o the pretence of the undeeylio add. 

It Is noted that compotitloa Z haa a pH of 
IJ. Different method* of determination, cr error* 
la oeservetion, may readily lead to reeulta varying 
at leact 0.1 In pH. The expression "approxlmati 
range from 1 to 6" comprehend* pK c* 10 at 1 
a* given f or Z la Table IX, and alto 6 x 0.1 so that 
the said range it (J to 6) ± 0.1. 

Experiments conducted at pK of 7 with lauric 
add containing aodtaa laurate gave results with 
Zsdurlchla coll not much better than phenol aa 
the bexterkl de. Co nsequently, pH it 6 ± Oi li 
taken as the upper limit. 

By Test B laaolia aad hydrogeaated cottonseed 
oU Ccommexdal trade-mark M Cxisco n ) were studied 
on Staphylococcus aureus, aad the results are 
given ia Table X as in Table DC for petroleum 
Jelly. 

TABLE X-TZ8T B 



The last Item ia aa exception a* a bacteriddal 
30 In the ease of the particular bacteria. 

The relative efficiency of bactericides and dis* 
Infectanta U determined by totting their ability to 
kill a test organism and comparing the result 
with that of phead under the tame conditions. 
l fl The "phenol coefficient" is the ratio of tha greatest 
klUlne; diictton CHCO cl the subject oc m poe iti oa 
to that of phenol, la 10 minutes but not la 0 
minutes of exposure. In the present Invention 
the phend coefficients are oo high that the results 
10 are reported ia the values H-N. 

Test A 

This test wso devised by the UA. Public HeslA 
Service (see Bryan and Bryan, "Principle* and 
Practice of Bacteriology", published by Barns and 
Noble, Inc. Zdlttm 4, 1181, p. 68), 
It is conducted aa foTowi: 
1. Make dilutions of 1 part of phenol la 10, 
M, 100, 110, 110, aad 110 parts of water and place 
a mL ia test tubas la a water bath at 10 # C for 
at lout five m mutes 

1 Make various teat dilutions of the subject 
composition, aad place I mL ia test tubes la a 
water bath at SOX. for at least a minutes. 

1. To the phead and subject dilutions add a 
quantity ia the range from 0.1 to uJ mL of a 
culture of the selected be; tails, aad eaposi for 
ft, 10 end U mmufrea. 
4» Transfer e loopfuL to subculture tubes tea* 
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Too values given art not absolute values for a 
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5. Xacubete for 4t hours at JVC. 

H Record growth t+> or not growta (— ) or (0). 

Ted B 

Teat B b described oo pages 87*38 of the ref- 
erence for Test A. 
It is briefly as follows: 

L Seed nutrient agar ia its liquid state at 43* 
to 45*C. with a 34-bour broth culture of Staphyl- 
ococcus aureus. 

2. Four into a sterile Petri dish and allow to 
harden. 

3. Place test composition In Intimate contact 
with the agar. 

Kak Soak test compodtioa into a 10 i 
eter blotter disk, and place disk on 

4. Incubate under Tmslired porcelain top at 7TC 
for 40 hours. 

5. Observe presence or sbeenee of • clear 
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5(a>. Width of tone arovnri disk U determined 
for comparison records. 

From the foregoing it Is to be understood that 
the composition of the Invention mar be embodied 
In a wide variety of compositions falling within 
the scope of the appended claims. 

The embodiments of the invention in which 
•n exclusive property or privilege Is claimed sre 
denned as follows: 

1. An aqueous bactericidal composition compris- 
ing In from 500 to 68,000 parts of water on* part 
of an acid selected from the croup consisting of 
peUrgontc, caoric, undecylic and laurlc acWs, and 
a small quantity of water-soluble add having a 
greater dissociation constant than the selected add, 
the composition bavin* a pH in the range from 
S to 6. 

2. A composition according to claim I in which 
the said wster-soiuble add la acetic add. 

1. A co m position according to claim 1 in which 
there Is also present an Inorganic salt of said water- 
soluble add which is the reaction product of a 
water-soluble Inorganic soap of said one part of 
selected acid and said water-soluble acid. 

4. A c om posit io n according to claim J In which 
the salt U an alkali-metal salt. 

5. A composition according to claim 3 In which 
the water-soluble acid is acetic add. 

6. A composition according to claim 3 In which 
the water-nlubte add Is acetic add and the salt 
b alkali-metal acetate. 

7. An aqueous bacterlddal c om position compris- 
ing in Iron 500 to 68,000 parts of water cot part 
of undecylic add, and a small quantity of water* 



soluble acid having a grester dissociation constant 
then undecylic add, said composition having a 
pH In the range from 3>U 

8. A composition sccordlng to elalm 7 in which 
g the wster-scluble acid Is acetic add. 

8. A composition according to claim 7 In which 
there is also present an Inorganic salt of said 
water-soluble add which Is the reaction product 
oi a water-soluble ir organic soap of said one part 
10 of undecylic add and said water-soluble add. 

10. A composition according to claim 8 m which 
the salt is an alkali-metal salt 

11. A composition according to claim 8 m which 
the water-soluble add is acetic add. 

15 12. A composition according to dalm 8 In which 
the wcter-soluble add is acetic add and the salt 
Is alkali-metal acetate. 

13. A bactericidal composition characterized by 
a pH m water In the range from 3 to 6 and com* 

to prising an add selected from the group consisting 
ci pclargonie, capric, undecylic sod laurk adds, 
9 nd a water-soluble add having a greater disso- 
dation constant than that of said selected add. 



25 



30 



W. B. JONE3, 

38 South Dearborn St, 

Chicago, I1L 

nCTHTBSTONHAUG H & CO., 
600 University Ave., 
Toronto, Oat, 

Patent Agents of the Applicants. 



r. CM. a* OJU DJUF. Qom* Frtatar 



i 



i-eo,opo-|- 

I-70POO-- 
5 1-60000- 
g 1-30000-- 
3 1-40,000- - 

s 

j_ I-3QP0O-- 
jg M0O00-- 
X 1-10,000 - 




, z i-eopoo-- 

P 1-70000- - 
B 1-60,000- - 




9 10 II . « . 

CHAIN LENGTH IN CARBON ATOMS 



553057 



BEST AVAILABLE COPY 



